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PHOSPHOR AND LIGHT EMITTING DEVICE USING 

THE SAME 

'9:'^^ ^EJI^ 'fj-'^ ^-ai-^lM-^l-^^d ^^4>^f-^«Hl ^^^StH^M 

RGB(Red, Green. Blue)^ 37]] S^5}<H 2}-€r}-ir ^ <il fV 

^nl-cf xjoj-o^ I'^-'^a^J, ^^<^] ^3] 

^^o] i^Bfl AJj 21-^7} ^el-x]fe^o^ ^^fl^jo] o^d-. o]E]^J.^^]]?^o^S. 

^El^ MJ-^^ ^l'^ ^^±7}S] ^-^^ty^ SIS ^A^-g: -i-Sll Z^-Zl-^ 
^^dtx>£) W|7l« S^B^foi tq-oj:*}- ^-a-Sl <y#^- ^JBLS. ^^^I'gSl 

^J-'S^, Wliii^ ^1^*1 -§-«l*l-3L Jl^oI -f^f]: ^g-^di^ffif, ^oM ^^Jj 

<=1-g-5l:a ^cf. <^1s+ ^<^1. <=-l-i-*H ^-^^^^ -t^^l^m ^1^^^^ 

^ll#<>l^(Ce'>i- ^l-g-s]-^ o] <i^-¥-Dl^ 7l-'5ll7ll(YAG: Yttrium 

Aluminum Garnet)^ ^ YAG:Ce ^ ^3)]^ ^Jj-?] ^ ^ ^^^Hl^i 

[5] -^7] aj -iH ^:^:tX>fe- H 61 -g-^o):*)! si 71-^1 ^ Efl Si ?! ^1 ^ A>^^ 

^ ^cf. «flA^ 'g-^d^^l-sl i4la^^S €-^^sl "-!!e^oii^(backlighting)<Hl 
^-§-5]7l ^s><b=l il'?!^ ^^(SMD;Surface Mounting Device)^ Ells 

'^^^^Kchip LED)i2l- :n.^S.^]±;^\■^ 4|-^ ilAl-g-^ 

A>-g.£|^ tHE^^ Ef°] O.S cflt^cj-. 
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i,^^ *^^£.(CCT: Correlated Color Temperature) "?! ^ ^1 ^'(CRI: Color 
Rendering Index)7]- ^t^. 

*H ^ ^5Efi1 ^^17> iL«a ^-f, H l-Sflfil 

^£7> ^cf 31 ^3. =L ^£1- Sinl«Vt4. 'y)^£7> ^-a-^^ ^'^l -^A) 2. 

d tt|-^s-f7il i^^^M, ^■ar£7> ^o.,^ ^1-7]) t^ef^i. 'iJ!-2r:£l- 

QlcJ- 

[8] ^1-71 YAG:Ce ^ ^]-%-^ "-^ ^ ^^±7^}s:\ ^ ^ ^-!j-Sr£7l- 6000 - 

8000K«1] ols.e^A] cfi^^^;*ll^ol 514. 
[9] >S-7l ?!>i!i>a^l^(CRI)fe Efl«g=3g.^^l-#o)l ^^l-^^ nfls}- HlJaSfoj, 7lEl- 

^T2]^}jL, Af-l-o^ ^^c] ED<y:%o^lAi£). CRI 100-^ii. ^^^tl^^K ^, 

HelSS, CRI7f 100°fl ^i'ili^^'a^^ Eflol::^ o>EflA^ oi^Vo] -o| 

[10] ^Jj-i^^fil CRI^ 80*li}-ol:n. 75oH><?lc-ll Hls}'^ ^o^-S-sl-^ 

^^ LED^ CRI^- cflg^=70 - 75 ^£5. =Lt].x\ ^xj X-*!- ^o] ^^6]tf. 

[1 1] ^ efl ^ YAG:Ce ^ ^^1 » "^l ^ t!: -^i ^^^7} t:^±. ^ 

o^ABAjxc]4-7> nfii ^;^l^o) o^Sicf. SE?!:, YAG:Ce «>l-§-*l-7l 
u^l^cHl ^ -i-I^S, 'S^^^^l^fil ^11'H7} c>]s^^ ^^11 ^o] o^c^. 

[12] 2.*!:, YAGfe 100°C ©l^'-'HjAi "^^^S. ^5^7> Aj.c}|aj o.^ ^ ome>. 

YAG» ^^^§j-fec1] Slo)^! ^<?l7DS ^ Y2031- ^)-§-5fJL 1500°C JL^ 

[13] SEfKYAG^l '^^^ s)al- ^Aj] o.^ ^^Al?l7l ^«11A-1 s^S^37f 

S.^ (doping) 1- ^-9- ?1£7]- ^i-^^V^ ^;^]7} ^^SW. 

[15] SE*K AJ1^J£ ^ AJ1^_£^ <g4l!>«^ ;^lo^7l- 7}^^}Sl^ ^}7] 



SE^. 41-71 ^^sfl^ ^^mi 2:^ofl o|gJ) Al|3Ht ^ 

>a-7lSl^^^^- ^-*^*>7l -?)?]: ^ '^^<^1 145. ^^^fl^Sr4-XMgYBaZSi20 
8:EuX '*(0 < X < 1, 0< y <1, 0< z <l)3^ ^S}-^ 4" 5^-^ ^] 1 Sr3-xSi05 
:Eu'*x(0<xSl)Sl Si-?i-^#?J-fe;i1l2^%^7><a^H]^^^-M'H '^V-S-Slfe 

-^-71 ^VfJ^ ^l^l^Ffe 7l^; i}-7l 
W^^^h ^ 41-71 ^-f-3l-Y-;^Ho]l ^^ElJl, Sr4-XMgYBaZSi208:EuX '*{0 
< X < 1, 0< y <1, 0< z <l)fi| S^n^ # ^^fe/^fl 1 Sr3-xSi05:Eu'* x(0 < 

X <l)2] -i: ?J-fe 7]] 2 ^ ^^fl7} <i H] ^^Sl ^ :^^-|)7]- 

acl-S-^'S^l iq-S-^^^'^^ <^l-§-?]: ^^^^Vfe <^7l^o] 

^:f.ji>-^;tfloil ^sIjI tfl§M 500 - 600nm "^g^Sl 

2 :g-^7> 9.9 : 0.1 ~ 5.0 : 5.02^ ^^H] 

^1 §1-^ ^] :k] AV7] :g-^J o] £ ^ «. «.o)l ^ %£^3i\. ;^fl ; ^ 

4-71 ^-f-2>^;^H<=^l -^Ij Sr4-XMgYBaZSi208:Eux ^^(0 < x < l,0<y <1, 
0<z<l)Sl ^n^-g-^^^;^] 1 ^^*)lSl-,Sr3-xSiO5:Eu'*x(0<x <1)S^ 
l^fe ^1 2 ^^^71- ^^iaj^S ^^Elfc ^^^^17]- 3L%i-€i4. 

^1;^]-^; ^^7] ^^^^^ ^o]^<^ .^«.ofl ^^34 ^;,H; ^ 

^7] Sr4-XMgYBaZSi208:EuX **(0 < X <l,0^y<l. 

0< z <l)S] SfSh^i^ 51-^ ;M1 1 ^^^flSl-, Sr3-xSiO5:Eu^*x(0 < x <l)Sl 
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[23] A *J-^ ^ ^ <H1 ^ A >H °] *J='^S1 ^ ^ ^ ^^^>« ^ # ^ 

Sl3L. '^^i;^Vsi A^^i-a ^ -^-^^51, ^-i^^^ ^1^^ ^1«H7V 71-^^1-711 

[24] 5E?1:, n^lS7>7l-^^i-Sl^^:|3^<^^^^i:l-. 

[25] ^ -i^-^fil ^\^^^ ^^Slfe S^oil ^Sfl^i 'g^*>7l| «1*11^ ^ ^-i- 

^<=>1^4. 

rzoj ^ 1^ -e- ^ '■h-s-^i ^11 1, z CH "I ^/^\ -13- 

[27] £2fe^^i^Sl ^Aloflofl i^^-S^^^^ ai)'^ ^:^4iXl-fil ^igS. 

[28] £ 3€: ^ SI ^'^l «^H1 131 Hi ^ <a -y '!« ^ ^^ifc7C>*l 

[29] £4^ ^ -i-i^Sl ^^HlcHl ttl-^ Bjj^ ^'•^d^Vsi ^^^^aiH^. 
#^*l-o^ i>>^fl *1 ^ ^ ?!rcf . 

[31] 1^ ^ ^^^loii ^i-§-5ife;^fl 1. A^^.An<'\^n ^^^flSl 

neflSl-^ zl-z}-^ ^^^fl7>455i™^ o^7HVo.s o:|7l5)fe :^-f2] 
^^aiE^olcj-, 

[32] S 1# %^B-l-c3, 1 :3.efl=(l)^ ^ ^i^fil ^^^1* ^^^el-fcSr4-XMgY 

BaZSi208:EuX **(0 < X < 1. 0:< y <1, 0< z <l)5!l -g- ^1 1 

^sl ?llol ^ ^Hl-^flcf. A 5 :=tefl =(5)fe- Sr3-xSi05 

:Eu'*x(0<x<l)Sl ^■^^^7;^^7^2^^no\^A ^^^1^^ 
M-E^Mlc].. 

[33] ^o'-7l A 1 ^An^\'^A =l^'i%±.^A Eu(-B-S-#)fil ul-Sf 

500 - eoonm ^ -^1 7>xi :n.. ;^]) 2 5:1 n ^\:^A 

^^^flfe =^^^%±.'0. Eu^ ^^<H1 ttfel- 550 ~ 600nm ^ ^<H1 ^ 
^3^3-l-?J-^cl.. ^^i-i^fil ^:g-^^^j-7l ;5ll I, ^] 2^e]j^iole^) 

^^^^7>EuS] -^S-ofl a|-2]-Ai ^ SI1H71- '>>Mb|-, ^7} 1 ^ ;^1 2 
^3l?i]o|S7ll i§^*llfil ^^Hllroll r<:fefA^ ^^^2i1h7V €^^1^ 5J^- 
<^l-§-t!-cl- 

[34] "^1 S!}- ^«1 •^'-71 J^l 1 el ?fl o] E Tfl ^ <2l- ^1 2 ^ Hi ?11 ol K 
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<=l-ol-<H1^1 -^-Hl Si-Til -gtgfl-Cf. 
[35] ^1 1 ^el?))o]E^] ^^7] 2 ^^no]^^ 

^M7>2}-zl- 8.5:1.521 Hl-i-^ ;§4-5l ^^^^ ojcf. zLEl JL, ;Hl 3 

9.0 : 1.0^ ^tj-^ ^-fSl ^^i^E^oJcf. Jiel JL, 2 rLi^l=(2)^ ^Hl 

roici AI.-7I 111 1 Al zil ^) rtl 1= -ril f!i\^^^S\n^ wil^^l ic^l ^1 >S ^. «1- 7j. -n1 -rr rtl — l.xVrtI 

e ' I '"If • e --i ' M - 1 — 'II -ci"ci"M— 1 "I a -i st-re'i -i s e ■ i ■ .i-t — i <i~i 

1- ^ Sicf. c»l2l- wvtfl^. ^ch7l ^1 2^3l^lom;^l ^^^121 

-a-^i 1 ^3i?i)<^m^i ^^*^l2^-^c^7l ^i 2^ei5Hi«m7fl ^msi ^^wi^o^i 

t4sl-t% ^31)371- ^^SH 500~ 600nm <^^«^1 ^ ^'"^ 

[38] -^l^l- ^=1-^ ^tj-til-i-21 ^^li- ^i-°]:5l-^, ^oi-7l ^] 1 ^el?flolH7i| ^^^fl2l- 
^1-71 ^il 2 ^ el ol S ^ ^^1 21 ^^H] 9.9 : 0. 1 - 5.0 : 5.0^^ S] ^ 
^ol n}^H-5}€i; 

[39] ;^1 ?>Sl HfSf ofl ic^^ ^ ^V^il 7)- «R Ajj ^g-i^l-ofl ^ 

cfl*l-<H ^Ml^l-Til ii'^^cl-. 

[40] 5.2^ '4^^2l ^AH1<H1 vc}^ K^^^^^ '4^^i:P^l-2l ^-^J^olcf. 

[41 ] ^- 2-1 <ii ^ A] o)1 ofl u\.M. K^^^^^ ^ ^ "^^^^^l^ S. 2^1 S A] ^ ul-sf 

^•='1. '^^-^ ^ -§-^21 elS = 5fl%l(210):!2f, ^^a-i- ^7l-S>^ =g-a- ^^| Al?l^ 
^:^cfol_9_ii ^(220)21-. Aj-7l e)iL = efl "=1(210)3}- •^'■^•'^V'^liLi^ ^(220)2] 
^^-i- ^fl- 2|-ol<^ (230)21-, -^-71 "^^cl-ol^:^ ^(220) ^^-^l l-'^^ 
^^1 (240)2]-, -^^-71 ^^2)- ^^1 (240)<^1 ^^^1 ^ 5] 711 o] E ^] 
^^^l(24l)(242)*S%1-3r}<:«1 =?-^§^t\. 

[42] >a-7l #^c]-o1 Sl^ ^(220)-2: *l7>:g '^^'-ofl 2] sfl 400 - 480nm ^ <»fl 

^ia|E^sj ^3i|3-l- ^-i-l-^,SAi?i^e;^l-2l>a ^^t^o]SLS. ^-i- 
-¥-lJ-5^>i4. ^ til-#^ ^ A] ^.wl ^ S|-^#;^l ^ InGaN2l 
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^eie ^^), §a1o]ni^ .^^1, Adi^^l. '=>y3.^ -f-<^l -^l-g-^ ^ tin. 

y>^4^;^>^ ^-f "^1^^1-71 t^i^^^-l^s.-^ ^(220)^ tfl^si-^ ^^fl^^s. 

CI T-l -1-1 1— -^J ^1 -TTl-S ^1 ^ -ft /-^ ArW^ii tJ •!_ A.1 -ll a1 1= -Jl 

'^^^](241)(242)S] JL^ ^^^] 9X7] nH^olcl-. o] ;^ O- 

^^^T^^)(240)o|l ■g-<4-£lfe'^7l ^Bl?i)ol:e7j] ^%^l(241)(242)Sfe- 
St<Hl'^i ^-^1*1 '^^^Sr4-XMgYBaZSi208:EuX ^*(0 < x <1.0<y<l, 
0<z<l)S] ^.-^^^ ] ^e^?flol ^:t^fl(241)Sf Sr3-xSi05 

:Bu*x(0<x<l)9} ^] 2-^,^7^] o]^-^] ^ ^^](242)7} ^^i-^ ^ ^^H^f -^>-§-^cf. 

^^^l-t^ 9.9 : 0.1 - 5.0 : 5.0 sjJt^ ^ o] a^^ai^j-cl-. 

-y-^^^Ml ;?1lAl*i-cf. 

^^^1(242)^ ^'i-«l^'S:9.7:0.3-8.5: 1.5S| 'g^MI^ 5]fe ^l*] vi}^^^}^^ 
Bi^, ^>7l ^^2f A^ 4^:=^1(240)<H1 cflfV (241X242)^ ^^-^l 10 ~ 30 wt% 91 

^>-§-S|fe ^^--H]^. ^J-7l ^11 1 -^e]?flo] ET^l %^^fl(241)S.}- >a-7l ;Hl 2 

^^^11(242)3^ ^^ti]-i:o1 9.5 : 0.5 ~ 8.0 : 2.02^ x^]S. Sjfe 
^©l u>|J-2)5>cf. ne^Jl, ^1-71 ^-f-Jf^ ^^|(240)<^1 cfl?}- *i^^l(241)(242)^ 
^^o] 5 ~ 20wt% .53 «1 wf^^*>c?-. 

7l3l)^ Ai.o]oii ^^sH Aj-71 «jef*lJE 

^A^, --aj^ (white)?] ^-follfe 4>-7l 1 -^e]?flo]S7j! ^^^fl(241)al-4>7l 
2^^n^]^n ^^^fl(242)fe9.7:0.3~8.5:1.5S.^^Slal, ^»-7l ^^2fA^ 
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^^l(240)<=>il cflth ^^^1(241X242)2^ ^^o] 20 - 50wt% ^'=>] uf^^jsVcf. 
[52] ^J"-^'^ (bluish white)2l Jg-?-«llfe^7l ^] 1 -^el^flo] ^7^] ^ :g-:Sfl(241)Sf 

^^1 ^1 2 ^el?1]o] E 7)1 ^;g-;S|l(242)fe^ 9.7 : 0.3 - 8.5 : 1.5 ^ €^5]ul, ^7) 
^J-^^'y ^^1(240H '^^^1{241)(242)21 th^^l 10 ^ 40 wt% 91 ^o] 

[54] i 3-i- &| ^ ^ H El-<y ajj Ajj .^v^i^Hl -b, 

-tI I— 3ll r»l -1 /-^\ ttI -7J V O rtl -t1 Ttl TlL O Mt ill 1 1 =1 ' — Irll- Vl-T-1 ^"i r\ rz -^1 y"->'*/^^ Til 

El:^ = 2|]'a(310)4 t^cf«>l.$.^ ^(320)^ ^tl-^'^l'=^(330)2f, 
^71 -g-^rfc^V ^(320) ^-^ ^^2}- ^^l(340)2l-, -^7] 

^^1(340)°J1 ^--tlrSlfe ^^^1(341X342). ^ ^1 ^:'fl(350)7> 

[55] ^1-71 ^^2f=r^l(340)b ^7) ^^n]-ol_$.i£ ^(320) ^^1- ^^fl^^^ 

7>¥*>q-. 

[56] ^o'-7l ^^1(340)<^1 l-^^V^Ife- -^'-7] ^e] ?1)<^1 ^ ^^fl(341)(342)i^b 

^7] iL'S'^!^^ ^-^-^ ^^^l-Sf n>^V 71-^1 ^>7l Sr4-XMgYBaZSi208:EuX 
^*(0 < X < 1.0<y<l,0<z<l)^ ^n^^ ^1 1 ^e)?l)olH7i) 
^ ^;*1j(341)Sf ^*|-^ ol Sr3-xSi05:Eu^* x(0 < x <l)'y ^]2^^^]o] .^^] 
^ ^^1(342)7> ^^S] ^ :§-^7> AV-g-^c]-. 

[57] ^7] (340)01)^, -^-71 ^^q -sl^S. ^(320)<H)Ai 

^'*S£]fe400~480nm2?-^2] <^7l^o)l S]^}c^ <^7]^o] ^3i)a.7> 500 - 
600nm ?J ^-g- «o>#sf^ Sr4-XMgYBaZ Si208:EuX ^*(0 < x < 1, 0< y <1, 
0<z<l)S.\ ^l-TT ^fll ^el?11flS7}l ^^^11(341)5+, <^7l:§-o1) o\^ 

7] S) <H 3.7)- 550 ~ 600nmtl ^-g- HM^^V-b ^Il2 ^ e) iH) e 
'^^^(342)7Vi'&El<>| ^J-7l ^^^r^i^V ^^(320)^ ^^-^ViE^ ^ ^Jcf. 

[58] ^1-71 1, ^] 2 ^5^5Hl6]E7|] ^:g-^l(341X342) ^^2] sj^ <y;?l-S] 37]^ 

20^an ojsf^ ^c]-. n>^3i«].7l)fe, ^7] sg^ -^t^S] 3.7] » 5 - I5m ^j£7^ 

[59] <^7lAi, ^^](340)fif ^^Slb" ^7] l ^B]n<^]^7^] 

^^^1(341)2]- -^-7] 5^1 2^El?l]<>lE7il ^M(342)fi1 ^^H] -§-^ 9.9 : 0.1 - 5.0 : 
5.02] tlVcf. 

[60] ^1-71 U^El^ Efojo] All Af^g-slfe ^7] ^^^^}c>]^^ 

^(320). '^cj-7] ^-^21-^^1(340), ^^-7] ^] l,^]2^e]no]^^] ^:i-^fl{341)(342) 
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[61] *!-^, -a-^l «a ^ ^%ihxH ^ -§-£1 fe- ^ ^"^S "HI u1-€- ^^1 (340)<=>il 

cfl ^ (341 )(342)S; Ih^-S: 5-50 wt%7]- Hl-#^ ^j-^^l °V ul# ^ ^^ii^Hl 

50- 100 wt%s ^^^fls] ^'-^yi^-i- ^c}. 

[62] ^oMl*l-7]l ^^^^ ^ ^^'^'^l tt}-€- S^-^^J-^ J^fe 

iHE]^ E]-«asi aj-ai «i:^i7H>>.i aJi>y{^o] ^^sl^r ^^J-ir^i-'^fl^Ml 

rvl -s-l r-1 

[63] -^-71 InGaN:^) s\ •^^^cj-o] ^:e. ^ (220)(320)<Hl>>i ^ ^^l-s^ o)] 

«]l"^«>fe :^(400 - 480nra)^, S]^S. #A>s]7l ^^^1 ^1 1, ^1 2 

-ael?)l«lH:^l ^^^(241)(242)(341)(342)* *^^7fl 

[64] «^7]A-1, :^fi] ^>7l 1, 2 ^e|?l]om7i] 

^ ^-:*fl(241)(242)(341)(342)# °=1 7l a) ?!j z]-z]- 500 ~ 600nm ^ 550 ~ 600nm cfl 

[65] 3. l^l-, 1, z^] 2^B]n'^]^'A] ^^«fl(241)(242)(341)(342)o)l-<-i 

[66] ^ ^'^^ ^A]ol|<»fl aq-s. ti^Ajj la-^^i^l-^ yj-:^>-a}E^^ q-E^-ufl 

J^Tgolcf. £4611 ^lAjslfe-al-^cfl^ii 7j-£::iefl^:^Sr4-XMgYBaZSi208:EuX 
'*(0 < X < I, 0< y <1, 0< z <1)2] 1: ^fe ;H1 1 -7j]cl STfl ^ ^^S\-Sr 

3-xSiO5:Eu'*x(0<x <l)'y ^] 2 ^^n]<=>]^y^] ^^^fl^l 9.0: LO*?! 

5g O.oil "-^^J] ^a-^^H^i ^}^^^. 

[67] £ 4» ^^^sl-Tg, ^ ig-'g £] ^ A] o^l ol] 14^ ^ AH 1^:^^].^ 700nm S\ 

[68] SJ^Ai ^«ifV ^o] ^ .g-tgofl 14^. ^A^^l-^ AV7I Sr4-xMgYBa 

z Si208:EuX '*(0 < x < 1, 0< y <1, 0< z <I)2l s^-*'-^ -g- ^fl 1 ^ el ^^1 o] ^7]] 
^M^^-.Sr3-xSiO5:Eu'*x(0<x^l)'y ^ 2 ^€in]<^]E.:^] ^^^Si\ ul^-g- 

^.gofl ^^^dl^fS] -iflSl-IE ^ A^^S., <^^AJ xl^Sl ;^lol7].7>.^S>7ll 

[69] -g-'i-'goll ^%-^]^^e]?1|olH;^) ^:^^] =.7). ^^§1-711 ^^sH 



( 



^■§-5]^ "^^^±7^^ ^^^^o] A<^^1L XI C}-. 

>tl ^V-^rL "tJV jil- -7I 0I ^ A-^ T-J vil.;^J- ^1 ^"L ill -7Jl rtl-^X T^ rtl T-1. 
-1 ti 1.1 iEi. o N I ci s *-| "I lp ^1 ' i| ^'P| -,_L ^1 >Ji ^ . 

,gAB^^^)4^ ^^ ^ 01^ ;,j-;gol o;icl.. 

^Sl-Al^i 4l|3^jl ^ ^1^^ ^fl«H7l-7V^S>i^. 

[74] ^?!r, ^- "4^^^ ^cfl ^s!t3] ^e] LCD-g- "a^el-ol LED W ^ ti]^S] 



10 



[1] Sr4-XMgYBaZSi208:EuX ^*(0 < X < 1, 0< y <1. 0< z <l)e^ 2}-t|-ii-i- 

^^^flS|-,Sr3-xSiO5:Eu'*x(0<x<l)Sl 2 ^^^7} 

[2] ^] 1 ^J-Hl 

^7] ^] 1 ^ ^^Ife 400 - 480nin ^ <»fl ^3) 3.* ^<Hl ^ t}<^ 
<^ 7] 500 ~ eOOnni <=g ^ 3« ^ 

[3] A] 1 *3-<Hl 

^o'-7) ^fl 2 ^ ^^fl 400 ~ 480nm ^ "Hi ^^l ^^fe ^ t}<^ 
^7]s]o] 550 ~ 600nm <^^<^] "^^^^ a# ^ . 

[4] ^1 1 ^^^] 31°] 

^^7] M\ I ^ %^S]- 4 2 9.9 : 0.1 ~ 5.0 : S.O^d ^^^]. 

[5] 1 *J-<i Si'H^i. 

1 ^^^1 ^ -^71 2 ^^^1^ ^4^}^ ^^5L7l^20;an<^1*>?l 

[6] ^) 1 ^ofl SI<H>H. 

^oM 1 ^1-71 ;M] 2 ^^Afl^l <a;^>o) 3g^S7lfe- 5 ~ I5m 

[7] ^]] 1 *J-<H1 5;<H^i, 

^>-7l ^ ^1 7l 400 - 480nin =g ^ <Hl £L» ^^^j ^ ^^1. 
18] ^1 1 %l^ofl ja'H'^i 

[9] 

^oM M-a-^l;^l«>fe7|:a; 

-I}- 7] Sr4-XMgYBaZSi208:EuX ^*(0 < x <1, 

0<y <l,0<z<l)Sl S)-S,^^4-5J-fe ^il 1 Sr3-xSi05:Eu'' x(0 < X 

110] ^1 9 Si'H'^i, 

tij^o] 9.7:0.3-8.5:1.531 'g^ <y '^'•^i^K 
[11] ^1 10«J-oll Sl<H'^i, 
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[12] ^1 9 $X°^^l 

^^^31 9.5:0.5-8.0:2.031 '^•^l ^ ^^iv^K 

[13] ^fl 12 

[14] ^1 9 

[15] ^1 14*j-oil Si-^H-^I, 

^7] cfl^>a-7| ^^:*fl2] ^^^20-50wt%^ 

[16] ^l9«J-ofl Sl<H>H. 

^^S)lfi]- ;«|]2%^^lfe-9.7:0.3~8.5: 1.531 «1 ^S. -^^S) fe- 

[17] ^1 l6*oH) al<HA:|, 

^7] c^^-^v?) '^^^l^ 10~40wt% 91 '^^±^}. 

[18] ^1 9 XicH-^i 

[19] ^lisMsi'H^i 

[20] ^i9*j-<H] sa<HH 

^e^7l ^^^fl^^ ^011 «^>a!:^o] -^^i^^K 

[21] ^1 9 «j-<H) Sio^^i. 

^7] :^^ji).w.7Hfe-^V7l :^^o:i iZl^ofl o.^ ^l-g-^jfe t^4i^K 

[22] 9 %^'=H1 Si-H^i 

AV7j ;,,|^ ^^V7) :g-^J3] S]^o]} Jf-^^ o.^ t^i^K 

[23] <^ 7) -i^-^^El ^ :^^4 ; 

^V7l ^4H3] ^«H£<y .^^ofl 

^7] :^:f-j2].H.;i(lo]l :^§-E|Jl cflSV«^ 500 - 600nra ^ 3^ 

1 ^M^l-. ^-aj^^oil cfl*M 550 - 600nm 9§<^S] 
^^^51 3.-1- 5i-fe ;»fl 2 ^^fl7l- 9.9 : 0.1 ~ 5.0 : 5.0S] t)] ^S. ^^S] fe- 
^ ^^1 7]- 5 eVE) 
[24] :4 23 ^^H^i, 
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-^^7] ^<a5.1al,Sr4-XMgYBaZSi208:EuX ^*(0 < x < 1, 

0<y <1.0< z<l)^ ^sj-Aj J ^^sllsq., Sr3-xSiO5:Eu^*x(0< 

< S]-*}-^ -i- ?J-fe ^fl 2 ^ 7]- <a a] ^^s] ^ ^ 71- 

^7} ^^2l-¥-^<Hl ^'as1ul.Sr4-XMgYBaZSi208:EuX ^(0 < x < 1. 
0^ y <1, 0< z <1)^ S}-«V-6]^ ^fe- 1 ^ Sr3-xSi05:Eu'* x(0 < 
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flSl-<^.^fl 1 '^^^flSf^l 2^^*fl7> :g-:^uZf«.;^Dcfl SV^H ^ -y-EH«>)lAi, 7] ^^<^1 

ne|3.,-^>7] ^1 1 ^^^fe-Sr4-XMgYBaZSi208:EuX ^*(0 < X < 1. 0< y <1, 0< z <1)S^ 
S^S^<ij^- ^JL, -^7] ?\] 2 ^%*IlfeSr3-xSiO5:Eu^*X(0<x <1)^ ^^-i^-g- 
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